The last few years have witnessed a fast growth of the concept of Social Software. Be it video sharing such as YouTube, photo sharing such as Flickr, community building such as Facebook, or social bookmarking such as del.icio.us. These websites contain valuable user-generated metadata called folksonomies. Folksonomies are ad hoc, light-weight knowledge representation artefacts to describe web resources using people's own vocabulary; they are considered a free source of unstructured metadata.
________________________________________________________________________
The last few years have witnessed a fast growth of the concept of Social Software. Be it video sharing such as YouTube, photo sharing such as Flickr, community building such as Facebook, or social bookmarking such as del.icio.us. These websites contain valuable user-generated metadata called folksonomies. Folksonomies are ad hoc, light-weight knowledge representation artefacts to describe web resources using people's own vocabulary; they are considered a free source of unstructured metadata.
Folksonomies can reveal a lot about a web resource subject, its type and possible applications. Social bookmarking services such as del.icio.us TM are, by definition, good sources of folksonomies. The cheap metadata contained in such website presents potential opportunities for us (researchers) to benefit from.
The aim of the dissertation is to create semantic metadata from folksonomy tags for the use in an educational context and to show that folksonomy tags contain "good enough" indexing words that can create semantic metadata with added value. As Peterson (2006) said "The overall usefulness of folksonomies is not called into question; just how they can be refined without losing the openness that makes them so popular". In our work, rather than attempting to refine the tagging process, we have taken the open vocabulary tags and mapped them against domain ontologies in order to derive structured semantic metadata from the folksonomy tags.
To achieve this objective we developed a prototype tool that uses folksonomies to automatically generate metadata with educational semantics, in an attempt to provide semantic annotations to bookmarked web resources and to help in making the vision of the Semantic Web a reality. The tool comprises two components: the tags normalisation process and the semantic annotation process.
The tags normalization process starts by fetching a bookmarked web resource from the del.icio.us bookmarking service, then the tag extraction process starts extracting viable information from the web page of the bookmarked web resource, this includes: Title, 2. Hend S. Al-Khalifa URL, number of people who bookmarked the resource and the list of all tags assigned to the bookmarked web resource. The extracted tags are then passed to the normalisation process which applies a series of filters for cleaning the tags. The normalisation process is done automatically and it is potentially useful to clean up the noise in people's tags. At the end of the normalisation phase a list of normalised folksonomy tags are ready to be used in the semantic annotation process; each tag in the list is associated with a number that reflects the tag's frequency occurrence with a given web resource. This number will come in handy when determining the main theme of a web resource. The normalised tag's list is then passed to the semantic annotation process, where each normalised folksonomy tag will be mapped to a corresponding ontological term in one of the ontologies in the tool. This process will map ontology instances as descriptors to a web resource.
Next, the semantic annotation process attempts to match folksonomy terms (after normalisation) from the bookmarked web resource against instances in the ontology (which works as a controlled vocabulary) and only selects those terms that appear in the ontology. This matching procedure is very conservative, i.e. only equivalent instances are matched. This is because we have used string matching to look for instances in the ontology. As for associating pedagogical semantics (i.e. 'difficulty level' and 'instructional level') to the annotated web resource, an inference engine is used to generate these values from a set of inference rules feed by a separate file. The pedagogical rules will only function if there is enough information available in the basic semantic descriptors.
Finally, to evaluate the output of the prototype tool we used a comprehensive framework to evaluate and demonstrate the usefulness, the quality and the representativeness of the generated semantic metadata. Barritt and Alderman (2004) determine the usefulness of metadata from two viewpoints: validity, i.e. creating valid metadata for every learning resource, and searchability, having the search tools in place to use that metadata. Moreover, quality, can be defined as "… supports the functional requirements of the system it is designed to support." Guy et al. (2004) . Thus, to stipulate the 'functional requirements' of our work, we have considered that the semantic metadata need to have no errors and the semantic descriptors need to correctly reflect the nature of the described web resource. Finally, the representativeness of a semantic metadata can be thought of as how well the metadata descriptors describe the semantics of the given domain, in this case, within the context of a particular eLearning application.
Our evaluation results show that folksonomy tags were acceptable for creating semantic metadata. Besides, folksonomy tags showed the power of aggregating people's intelligence. Thus, our findings can be summarised into five points: 1. Folksonomy tags demonstrated that they are a "good enough" source for creating semantic metadata. This might be attributed to the latent (implicit) semantics embedded in the tags used to describe web resources. The observed latent semantics helped us to build the appropriate ontologies that captured folksonomy semantics and converted folksonomy tags to semantic metadata. 2. Analysis of tagging behaviours showed that folksonomy tags include both formal metadata, and informal metadata such as self reference tags. However, the majority of folksonomy tags were from the informal group where they do not adhere to a formal ontology.
3. Although folksonomy tags are neither perfect nor complete, they have added potential contextual dimensions to the generated metadata, as has been demonstrated in the evaluation framework. 4. Semantic Web technologies, i.e. ontologies, have enriched the way that learning resources in a given domain can be retrieved. Also they provided a flexible mechanism to share the meaning of a given domain compared to standard metadata. 5. Folksonomy tags showed the power of aggregating people's intelligence which helped in producing meaningful metadata. This was done without requiring their consensus in choosing the tags.
In conclusion, there are several future research directions the developed prototype can contribute to; one possible route is to envision the potential applications of the tool. Among the possible applications is to integrate the tool with systems that provide personalised or adaptive content such as recommender systems or Adaptive Hypermedia Systems (AHS). Another possible application is to convert the tool into a Web Service to provide an interoperable and unified access method to its service.
